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People can accurately judge the sexual orientation of others, but the cues they use have remained elusive.
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orientation and, importantly, affected accuracy as well.
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questioning new recruits about their potential homosexuality. Consistent with the new policy, gay men and lesbians thereafter were
allowed to serve in the military, as long as their sexual identities
were kept secret. Knowing that a fellow service member was gay
or lesbian, it was argued, could compromise group cohesion. The
rationale and wording of this policy raise interesting questions.
Can this policy be efficacious when it implies that absent an
explicit declaration, one’s sexual identity is not only unknown but
also unknowable? Some evidence suggests that the answer to this
question is an unequivocal no. People are indeed able to discern
the sexual orientation of others with accuracy rates above chance
(e.g., Ambady, Hallahan, & Conner, 1999), yet how they do so
remains largely unknown.
Thus, in the present research, we seek to answer two questions.
First, absent a direct declaration, what specific physical cues
compel perceptions of a heterosexual versus a homosexual sexual
orientation; that is, if we don’t ask, how can we tell? Second, does
reliance on these cues lead to accuracy or error in those perceptions; that is, are we accurate?

In 1993, the U.S. Congress passed a statute that amended the
government’s long-standing policy that had prohibited gay men
and lesbians from serving in the armed forces. What came to be
known as “don’t ask, don’t tell” officially suspended the policy of

Kerri L. Johnson, Simone Gill, and Victoria Reichman, Department of
Psychology, New York University; Louis G. Tassinary, Department of
Architecture, Texas A&M University
Kerri L. Johnson is now at the Department of Communication Studies,
University of California, Los Angeles.
Study 1 was included as part of an undergraduate honors thesis completed by Victoria Reichman at New York University, 2005. We thank Jon
Slemmer for assistance with computer programming; Felix Gill-Alvarez
for assistance with Optotrak motion analysis; Casey Levine-Beard, Allison
Glasscock, and Kati Hollis for assistance with data collection; Masumi Iida
for assistance with data analyses; our 16 human walkers; and Daryl Bem
and Scott Johnson for helpful comments on a previous version of this
article. Portions of these data were presented at the Sixth Annual Meeting
of the Society for Personality and Social Psychology, New Orleans, Louisiana, January 2005; the Eighth Annual Meeting of the Society for
Personality and Social Psychology, Memphis, Tennessee, January 2007;
and the Fifth Annual Meeting of the Vision Sciences Society, Sarasota,
Florida, May 2005.
Correspondence concerning this article should be addressed to Kerri L.
Johnson, Department of Communication Studies, University of California,
Los Angeles, 2303 Rolfe Hall, Box 951538, Los Angeles, CA 90095-1538,
or to Louis G. Tassinary, Department of Architecture, Texas A&M University, College Station, TX 77843-3137. E-mail: kerri.johnson@ucla.edu
or ltassinary@mac.com

Perceiving Sexual Orientation: How and Why
Upon encountering an individual, people encode multiple personal characteristics, including but not limited to biological sex,
age, and race (Stangor, Lynch, Duan, & Glass, 1992). Some
scholars have argued that sexual orientation may be an equally
important social category: a master status, or a critical personal
characteristic that provides a lens through which people interact
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with an individual (e.g., Frable, Platt, & Hoey, 1998). Indeed,
knowledge of another’s homosexuality has interpersonal implications, increasing negative attitudes (Aberson, Swan, & Emerson,
1999; Fiske, Cuddy, Glick, & Xu, 2002) and framing subsequent
perceptions (Eibach, Libby, & Gilovich, 2003; Gross, Green,
Storck, & Vanyur, 1980; Kunda, Sinclair, & Griffin, 1997; Walker
& Antaki, 1986). The consequences can be so severe, in fact, that
some individuals elect to conceal their sexual identity to allow
impressions to be formed uncontaminated by the knowledge. Although doing so may be beneficial interpersonally (Golebiowska,
2003), it is costly for subjective well-being (Frable et al., 1998).
Attempts to conceal one’s homosexuality until the “right time”
may be betrayed, however, by fine-tuned person perception processes. The folk concept known as gaydar describes the ability to
detect homosexuality in others. Eye contact has been established as
an important means by which gay men and lesbians identify one
another (Carrol & Gilroy, 2002; Nichols, 2004; Shelp, 2002). Yet
the ability to accurately judge sexual orientation, both homosexual
and heterosexual, appears to be more general, extending beyond
interpersonal interactions and homosexual observers. The accuracy
of observers is above chance when judging the sexual orientation
of targets who appear in nonverbal dynamic outlines (Ambady,
Hallahan, & Conner, 1999). Precisely how these initial judgments
are made, however, remains unknown, but it appears likely that
gender atypicality may play a critical role.
A mismatch between one’s biological sex and gender (i.e.,
masculinity or femininity; Unger, 1979) affects both self- and
social judgments from an early age. During childhood, gender
nonconformity evokes harsh reactions both in school (Fagot, 1977)
and at home (Fagot & Hagan, 1991; Fagot, Leinbach, & O’Boyle,
1992; Martin, 1990; Sandnabba & Ahlberg, 1999), and the penalties tend to be more severe for boys. Furthermore, gender atypicality in childhood is stable into adulthood and portends later
sexual orientation, and this is evident in both prospective and
retrospective studies (Rieger, 2006; Rieger, Linsenmeier, Gygax,
& Bailey, in press; Sirin, McCreary, & Mahalik, 2004). Nearly all
gay men and lesbians report having had gender-atypical interests
as children (Bailey & Zucker, 1995).
It is interesting that early gender atypicality, often described in
terms of gender nonconformity, appears to have a biological basis.
Gender-atypical interests, for example, are highly heritable, especially among girls (Knafo, Iervolino, & Plomin, 2005). Similar
heritability estimates obtain for women’s sexual preferences (Kirk,
Bailey, Dunne, & Martin, 2000; Mustanski, Chivers, & Bailey,
2002). Thus, although lay theories about gender atypicality and
later homosexuality tend to center on young boys’ preferences, a
stronger empirical foundation exists for the relation between gender atypicality and later homosexuality among young girls. These
findings led Daryl Bem (1996) to speculate that childhood temperament, not sexual orientation per se, is heritable. Then, through
development, what is deemed exotic in childhood is deemed erotic
in adulthood. According to Bem, most children adopt gendertypical interests and preferences, thus enabling the “exoticbecomes-erotic” mechanism to produce a preponderance of heterosexuality.
The congruence (or lack thereof) between biological sex and
expressed gender (i.e., behavioral conformity to gender norms)
portends later sexual orientation and affects a range of evaluative
social judgments. Differences in gender typicality are also appar-

ent to observers of men and women who are, in reality, gay or
straight. Observers of audiovisual clips from interviews, for example, rated gay male and lesbian targets to be more gender
atypical in overall body movement, voice, and appearance relative
to straight targets (Rieger, 2004, 2006). Thus, homosexual targets
are perceived to be more gender atypical, even in the absence of
direct knowledge of sexual orientation. The reverse may also be
true: Targets may be perceived to be homosexual when their
movements, voice, and appearance are perceived to be atypical.
To the extent that observers tacitly assume gender atypicality to
be a valid heuristic for judging sexual orientation, cues that affect
the basic perceptions of sex and gender should also govern perceptions of sexual orientation. The perception of sex and gender is
undoubtedly informed by multiple cues, and some of them have a
foundation in the human body. Two cues in particular—the body’s
shape and its motion—are likely to affect perceptions of sexual
orientation because of their importance in perceptions of sex and
gender (e.g., Johnson & Tassinary, 2005; Lippa, 1983; Pollick,
Kay, Heim, & Stringer, 2005).

What Swagger and Sway May Convey
Social perception relies on a variety of physical cues, but the
perception of biological sex and gender appears to rely heavily on
two cues that are sexually dimorphic and may therefore be perceived to be gender typical or gender atypical. The body’s shape—
specifically, the waist-to-hip ratio (WHR)—is sexually dimorphic
and has been related to judgments of biological sex. Hourglass
figures (i.e., those with WHRs of 0.5 or 0.6), for example, are
generally perceived to be women, but more tubular figures (i.e.,
those with WHRs of 0.8 or 0.9), in contrast, are generally perceived to be men (Johnson & Tassinary, 2005, 2007). Additionally, the body’s shape appears to vary reliably between selfidentified subtypes within the homosexual community. The labels
butch and femme, for example, have been used liberally to describe
members of the lesbian community, and each subtype corresponds
to a stereotypic behavioral and physical phenotype. It is important
to note that these labels also correspond to measurable physical
differences between lesbians who identify themselves as butch
versus those that identify themselves as femme. Compared with
their femme counterparts, butch lesbians have higher WHRs and
higher levels of testosterone (Singh, Vidaurri, Zambarano, &
Dabbs, 1999). Analogous hormonal and morphological differences, however, have not been found for gay men. Thus, body
shape may be more important for judging the sexual orientation of
women than of men, especially if the lesbian stereotype conjures a
butch subtype. Female targets with more tubular torsos (i.e., high
WHRs independent of weight) may be more likely to be perceived
as homosexual. This possibility is consistent with the findings
reported in Ambady et al. (1999) in which the accuracy of sexual
orientation judgments was above chance, even for photographs of
female targets. Whether body shape may directly affect the perceived sexual orientation of men remains unclear.
The body’s motion—specifically, its gait—is also sexually dimorphic and has been related to judgments of sex and gender. Men
and women walk differently (Kerrigan, Todd, & Della Croce,
1998; Troje, 2002), and these differences are sufficient to support
sex categorization that is above chance in accuracy, even when
judgments are based on impoverished point-light displays (Pollick
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et al., 2005). The accuracy in sex categorization appears to rely, at
least in part, on an inference from perceptions of gender. Walk
motions that depict swaying hips are perceived to be feminine, and
walk motions that depict swaggering shoulders are perceived to be
masculine; from these perceptions, the sex of a target may be
inferred (Johnson & Tassinary, 2005). Inferring sex from body
motion most likely occurs under circumstances when other sexually dimorphic cues, such as body shape, are either not appreciable
(e.g., in point-light displays) or nondiagnostic (e.g., the body’s
shape is ambiguous at the boundary between men’s and women’s
shapes). Under other circumstances, however, the body’s motion is
not likely to be used to infer a target’s sex. When the body’s shape,
for example, unambiguously identifies a target to be a woman, a
masculine gait is unlikely to change the perceived sex of a target.
Instead, the unique combination of body shape (that specifies a
woman) and motion (that specifies a masculine target) will yield
perceptions of a gender-atypical woman (see Johnson & Tassinary,
2007). This gender atypicality may then compel judgments of
sexual orientation (Herek, 1984; Sirin et al., 2004). To the extent
that gender atypicality carries more weight in social judgments of
men than of women (e.g., Anthill, 1987; Archer, 1984; Herek,
1984; McCreary, 1994; Sirin et al., 2004), these effects may be
stronger for male targets than for female targets.
Here we asked how the gender typicality of body cues affects
perceptions of sexual orientation and whether such perceptions
prove to be accurate or error prone. In Studies 1 and 2, participants
judged computer-generated animations in which the body’s shape
and motion were varied systematically. Study 3 participants judged
dynamic outlines of real people—men and women who were gay
or straight—in which the body’s motions were carefully measured
using a three-dimensional motion capture system.

Study 1
In this study, we examined how body shape and motion affect
perceptions of sexual orientation. Observers judged the sexual
orientation of animations that varied in both shape and motion. We
predicted that perceived sexual orientation would rely on the
typicality of combined bodily cues. We predicted that walkers with
low WHRs, typically judged to be women, would be judged
homosexual when walking with shoulder swagger but heterosexual
when walking with hip sway; we predicted that walkers with high
WHRs, typically judged to be men, would be judged homosexual
when walking with hip sway but heterosexual when walking with
shoulder swagger. Finally, we examined if body shape and motion
differentially inform judgments of men and women.

Method
Participants. Ninety-five New York University (NYU) undergraduates (16 men and 79 women) participated in exchange for
course credit.
Materials and procedure. Stimuli included 25 computergenerated animations, hereafter called walkers, that depicted a
human silhouette walking in place. These walkers varied both
statically (five levels of body morphology from an hourglass WHR
of 0.5 to a tubular WHR of 0.9), and dynamically (five levels of
walk motion that varied from an extreme shoulder swagger to
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extreme hip sway). Morphological measurements of WHR made
using Maya 3D, and walk motion was animated using Poser 4.1
Walk motions varied according to known sex differences in gait
parameters (for a review, see Pollick et al., 2005). Specifically, the
relative motion of the hips and shoulders varied across the range of
stimuli, from a feminine motion (i.e., hip sway, or a high degree of
both lateral and up– down hip motion in the coronal plane combined with minimal shoulder motion) to a masculine motion (i.e.,
shoulder swagger, or a high degree of front– back shoulder motion
with minimal hip motion). These particular parameters have been
referred to as attitudinal aspects of gait (see, e.g., Murray, 1967;
Murray, Drought, & Kory, 1964; Murray, Kory, & Sepic, 1970),
which, although unnecessary for locomotion, differ reliably in the
population (see also Pollick et al., 2005). Walkers with moderate
sway and swagger embodied gaits that are characteristic of women
and men. In walkers with extreme sway or swagger, these sextyped motions were exaggerated by 15% (30% from neutral).
Keyframe specifications for each walk motion appear in Table 1.
A comprehensive discussion that describes the development of
these stimuli can be found in Higa (1999) and McLaughlin (1994),
and a subset of walkers can be viewed in Supplemental Movie 1.
After providing informed consent, participants previewed each
of the 25 walkers, presented in random order by customized
software on a Macintosh laptop computer. Subsequently, in a
different random order, participants again viewed each walker
individually. Each participant categorized the walker’s biological
sex and sexual orientation (separately) using boxes labeled male
and female and heterosexual and homosexual, and they judged the
walkers’ masculinity and femininity (separately, in counterbalanced order; hereafter referred to as gender; Unger, 1979; Unger &
Crawford, 1993) and attractiveness using a computerized visualanalog scale. On completion, participants were thanked, fully
debriefed, and excused.

Results and Discussion
Participant sex and both categorical judgments (i.e., perceived
sex and sexual orientation) were coded numerically and centered at
0 (!0.5 " heterosexual, 0.5 " homosexual). We computed an
index of perceived gender by averaging perceived femininity and
perceived masculinity, also centered at 0. Thus, each dependent
variable of interest shared a common scale and range (i.e., between
– 0.5 and 0.5). Both WHR and walk motion were also coded
numerically and centered at 0. Thus, these variables shared a
common range (i.e., !2.0 to 2.0).
Our basic analytic approach was to regress WHR, walk motion,
and the interaction onto perceived sexual orientation. Yet two
aspects of our data precluded the use of a standard multiple
regression. Our primary dependent was categorical, and our design
was entirely within-subject (i.e., WHR and walk motion were
nested within each participant). Given these considerations, we
adopted a multilevel regression approach that used generalized
equations as opposed to least squares regression (GLM GEE;
Diggle, Liang, & Zeger, 1994). This allowed us to accurately
1

A full description of the development of these stimuli is found in Higa
(1999), and parameter specifications appear in Johnson and Tassinary
(2005).
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Table 1
Relative Motion of the Shoulders and Hips for Each Walk Motion
Walk motion
Motion
parameter
Hip motion
Frontal
Vertical
Lateral
Shoulder motion
Twist
Side to side

Extreme
sway

Sway

Neutral

Swagger

Extreme
swagger

8.37
13.00
0.02

6.44
10.00
0.015

4.12
1.60
0

1.69
0.43
0

1.69
0.43
0

1.69
0.34

1.69
0.34

4.12
0.85

6.44
1.36

8.37
1.768

Note. Walkers were rendered using Poser 4. Wireframes were exported to Maya 3D for accurate circumference
measurements. Poser’s default walk designer was modified to animate five walk motions, including extreme
sway, moderate sway, neutral, moderate swagger, and extreme swagger. Each animation lasted 10 s. Walkers
completed 10 steps. Units express precise keyframe modifications in Poser units (adapted from Higa, 1999). For
both shoulder and hip motion, Frontal refers to the degree of rotation about the figure’s spine, Vertical refers
to the degree of rotation about the navel, and Lateral refers to lateral left–right displacement of the body. Walkers
with moderate sway and swagger embody gaits that are characteristic of actual men and women, and interpolations between these values generated a neutral motion (i.e., described by Cutting, 1978, and Cutting et al.,
1978; modeled by McLaughlin, 1994). Extreme swagger and extreme sway amplify the sex-typical motions by
30% (Higa, 1999).

predict a dichotomous dependent variable and take into account
the within-subjects aspects of our statistical design. In our description and interpretation of results, we use standard regression vernacular, with one exception. For this and subsequent GEE models,
we report unstandardized regression coefficients. Participant sex
was initially included in all statistical models. It had no effect on
any dependent variable and will receive no further mention.
Manipulation check. First we confirmed that WHR and walk
motion affected perceptions of sex and gender by comparing the
independent weight of each variable for judgments. In separate
analyses, we regressed categorical sex judgments and continuous
gender judgments onto WHR and walk motion (identically scaled
to permit comparisons). Consistent with prior research, both WHR
and walk motion affected categorical sex judgments, but the effect
was substantially stronger for WHR. As WHR rose from 0.5 to 0.9
and as walk motion changed from hip sway to shoulder swagger,
walkers were more likely to be judged male, Bs " !1.78 and 0.19,
SEs " 0.14 and 0.05, respectively, ps # .0001. Both WHR and
walk motion affected judgments of gender, but in this case, the
effect was stronger for walk motion. As WHR rose from 0.5 to 0.9
and as walk motion changed from hip sway to shoulder swagger,
walkers were judged to be more masculine, Bs " !0.04 and 0.09,
SEs " 0.004 and 0.005, respectively, ps # .0001. Thus, our
manipulation of body shape and motion differentially affected
basic social perceptions of sex and gender, replicating our prior
work (Johnson & Tassinary, 2005).
Focal analysis. Next we examined how WHR (more strongly
related to perceived sex) and walk motion (more strongly related to
perceived gender) affect judgments of sexual orientation. We
regressed perceived sexual orientation onto WHR, walk motion,
and the interaction. The main effects for both WHR and walk
motion were significant. As WHR rose from 0.5 to 0.9 and as walk
motion changed from hip sway to shoulder swagger, walkers were
more likely to be judged homosexual, Bs " 0.23 and 0.33, SEs "
0.004 and 0.005, respectively, ps # .0001. More important, the

interaction also reached significance, B " 0.41, SE " 0.03, p #
.0001 (see Figure 1). Walkers with smaller WHRs (i.e., 0.5 and
0.6, judged to be female by 94.7% and 87.2% of our participants)
were more likely to be judged homosexual when swaggering than
when swaying, but the simple slope differed from 0 only for the
0.5 WHR, simple Bs " !0.49 and !0.08, SEs " 0.07 and 0.05,
p # .0001 and ns, respectively. Walkers with larger WHRs (i.e.,
0.8 and 0.9, judged to be male by 92.0% and 94.7% of our
participants) were more likely to be judged to be homosexual when
swaying than when swaggering, simple Bs " 0.75 and 1.16, SEs "
0.06 and 0.09, respectively, ps # .0001. The most androgynous
WHR (i.e, 0.7, judged to be male by 58.9% of our participants)

Figure 1. Percentage of participants judging each walker to be homosexual as a function of waist-to-hip ratio and walk motion in Study 1.
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was also more likely to be judged homosexual when swaggering
than when swaying, simple B " 0.33, SE " 0.04, p # .0001.
Sex specificity. Prior research found that the perceived sexual
orientation of dynamic stimuli was above chance for judgments of
both male and female targets but that perception of static images was
above chance only for judgments of female targets (Ambady et al.,
1999). Thus, motion was necessary to judge the sexual orientation of
men, but static cues (that include body shape) were sufficient to judge
the sexual orientation of women. If correct, this pattern should be
evident in our participants’ judgments. Sexual orientation judgments
of walkers perceived to be men should be related to walk motion but
not WHR. Sexual orientation judgments of walkers perceived to be
women, in contrast, should rely on both walk motion and WHR. To
test this prediction, we regressed perceived sexual orientation onto
WHR and walk motion (separately centered around male and female
judgments). As seen in Figure 2, judgments of sexual orientation for
walkers perceived to be men relied on walk motion but not WHR,
Bs " 1.21 and 0.14, SEs " 0.08 and 0.08, ps # .0001 and ns,
respectively. Judgments of sexual orientation for walkers perceived to
be women relied on both walk motion and WHR, Bs " ! 0.50 and
0.33, both SEs " 0.06, both ps # 0.0001. It is important to note that
these data highlight the differential use of bodily cues when judging
the sexual orientation of men and women. When judging the sexual
orientation of men, participants relied primarily on motion. When
judging the sexual orientation of women, participants relied on both
motion and morphology.2
These findings specify how people use bodily cues when judging
sexual orientation, yet they likely underestimate the importance of
gender-atypical body motion in such judgments. The body’s motion is
sexually dimorphic, a necessary precondition for a particular combination of motion and morphology to be perceived as gender atypical.
And the body’s motion, although a primary perceptual cue for gender,
is nevertheless sufficient to accurately predict a target’s sex (Johnson
& Tassinary, 2005; Pollick et al., 2005). Although across all of our
stimuli, WHR did relate to perceived sex as found in prior research,
it is possible that body motion exerted a greater impact on perceived
sex in gender-atypical combinations, a possibility that would in turn
affect perceptions of sexual orientation. Someone with a WHR of 0.8
moving with hip sway, for example, may have been perceived to be
a gender-atypical man or a woman with a tubular waistline, thus
resulting in the target being judged to be either a homosexual man or
a heterosexual woman, depending on the interpretation. This is most
likely to affect judgments for walkers with the most ambiguous body
shape (i.e., WHR " 0.7). This possibility may have weakened our
effects for judgments of sexual orientation because we measured
perceptions of sex, leaving specific cases open to alternate interpretations. This possibility was overcome, however, in Study 2, wherein
we manipulated perceptions of sex for our most androgynous walkers.

Study 2
Method
Participants. Seventy-five NYU undergraduates (35 men, 39
women, 1 unreported) participated in exchange for course credit.
Materials and procedure. We included a subset of the 25
walkers, the 5 with the most androgynous WHR (i.e., WHR " 0.7,
with all five walk motions). In Study 1, these were judged to be
women by 41.1% of our participants. This ambiguity permitted us
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to plausibly manipulate through instructions the purported sex of
the walkers across experimental conditions.
Participants were tested in small groups. After participants provided informed consent, we manipulated their expectations about
the social judgment task. Some participants were told that the
stimuli depicted computer-generated animations that were based
on the shape and motion of real men (in the specified male
condition) or women (in the specified female condition). Other
participants were simply informed that the walkers were based on
the shape and motion of real people (in the unspecified condition).
Participants then previewed each of the five walkers, projected
onto a large screen at the front of the testing room. Next, participants viewed each walker in a different random order and provided judgments that included biological sex (only in the unspecified condition) using boxes labeled male and female, sexual
orientation (in all conditions) using boxes labeled heterosexual and
homosexual, and masculinity and femininity (separately, in counterbalanced order) using 9-point Likert-type scales anchored by
1 " not at all and 9 " completely. On completion, participants
were thanked, fully debriefed, and excused.

2

In our own and others’ research (e.g., Higa, 1999; Johnson & Tassinary, 2007; Rieger, 2006), sex atypicality has been shown to adversely
affect judgments of attractiveness. One may worry that such effects are
driven by not by an aesthetic appreciation for cue compatibility (as argued
in Johnson & Tassinary, 2005) but instead via a stigmatized social percept
that arises, perceived homosexuality. This possibility entails that the moderation of WHR and walk motion for perceived attractiveness (as reported
in Johnson & Tassinary, 2007) is mediated by perceived sexual orientation.
Statistically, this pattern is known as mediated moderation (Baron &
Kenny, 1986). We estimated each path parameter using GLM GEE as
described previously, yet we use the standard vernacular from Baron and
Kenny (1986), and we report only those regression paths that are critical for
testing the mediated moderation model. Because our work on attractiveness
has focused heavily on the interaction between perceptions of sex and
gender for perceived attractiveness (i.e., an internal analysis using perceptions rather than the parameters of WHR and walk motion), we did the
same for this analysis. First, we regressed perceived attractiveness onto
perceived sex, perceived gender, and the interaction of the two. Replicating
Study 1 in Johnson and Tassinary (2007), the Perceived Sex $ Perceived
Gender interaction was strong and significant, B " !1.02, t(94) " !15.78,
p # .01. Next, we regressed perceived sexual orientation onto perceived
sex, perceived gender, and the interaction of the two. Again, the interaction
was strong and significant, B " 21.89, t(94) " 11.14, p # .01. Thus, the
compatibility of perceived sex and perceived gender affected perceptions
of both sexual orientation and attractiveness. To determine whether these
conspicuously similar effects arose because perceived homosexuals were
judged to be less attractive, we regressed perceived attractiveness onto
perceived sex, perceived gender, perceived sexual orientation, and the
Perceived Sex $ Perceived Gender interaction. To support mediated moderation, the Perceived Sex $ Perceived Gender interaction should drop to
nonsignificance in this final model. This was not the case. In spite of the
fact that perceived sexual orientation did have a small direct effect on
perceived attractiveness, B " 0.03, t(94) " 2.02, p # .05, the Perceived
Sex $ Perceived Gender interaction remained strong and significant, B "
!1.08, t(94) " 15.77, p # .01. Thus, gender typicality’s importance for
judgments of attractiveness is distinct from its importance for judgments of
sexual orientation.
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Figure 2. Percentage of participants judging each walker to be homosexual as a function of perceived sex and
walk motion (left panel) and perceived sex and waist-to-hip (WHR) ratio (right panel) in Study 1.

Results and Discussion

Study 3

No participant in either of the specified conditions reported the
wrong sex in our manipulation check. We coded walk motion,
perceived sex, and perceived sexual orientation as described in
Study 1. We coded condition using the same range (i.e., !0.5 "
specified male, 0 " unspecified, 0.5 " specified female). Then, we
examined the effect of walk motion by condition. We regressed
perceived sexual orientation onto walk motion, condition, and the
interaction. The main effect of condition, but not walk motion, was
significant, Bs " !0.49 and 0.07, SEs " 0.25 and 0.09, ps " 0.05
and ns, respectively. This was qualified by a Condition $ Walk
Motion interaction, B " !1.34, SE " 0.23, p # .0001 (see Figure
3). When walkers were described as depicting men, they were
more likely to be judged homosexual when swaying than when
swaggering, simple B " 0.74, SE " 0.15, p # .0001. When
walkers were described as depicting women, in contrast, they were
more likely to be judged homosexual when swaggering than when
swaying, simple B " !0.59, SE " 0.14, p # .0001.
Together, the results of Studies 1 and 2 describe the potency of
body cues in judging others’ sexual orientation. When body shape
and motion accord (i.e., a male shape exhibits masculine motion),observers are likely to perceive the target to be heterosexual;
when body shape and motion conflict, however, observers are
likely to perceive a target to be homosexual. The use of computergenerated animations afforded the precision that was heretofore
unattainable in other studies of person perception. Thus, we can
say with confidence that these cues affect person perception. The
ecological validity of such cues, however, remains unresolved. In
Study 3, we address the issue directly though the use of stimuli
based on the shape and walk motions of actual people.

In this study, we examined whether gender-atypical body motion portends homosexuality. To do so, we moved away from
using computer-generated animations to using dynamic outlines of
men and women who were either homosexual or heterosexual.
Each target’s body motion was carefully measured using threedimensional motion analysis and related to the accuracy or error in
observers’ judgments of them.

Figure 3. Percentage of participants judging each walker to be homosexual as a function of purported sex and walk motion in Study 2.
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Method

Results

Participants. One hundred twelve NYU undergraduates (43
men, 69 women) participated in exchange for course credit.
Stimulus preparation and motion specification. Stimuli included 32 movies that depicted the motions of 16 people, each
recorded twice at different speeds as they walked on a treadmill.
Targets included 8 men and 8 women. Within each sex category,
half of the targets self-identified to be gay, and the other half
self-identified to be straight. Thus, stimuli included two movies
each of equal numbers of men and women who were gay and
straight (i.e., 4 in each Sex $ Sexual Orientation category).
For each target, we obtained precise measurements of both body
shape and body motion. First, we measured each target’s height,
waist circumference, and hip circumference. Next, we measured
each target’s body motion and recorded a digital video (that would
later serve as stimuli for participants to judge). We used a threedimensional motion capture system, Optotrak 3020 by Northern
Digital Instruments (Waterloo, Ontario, Canada), to measure body
motion. Fourteen infrared markers were affixed to the body’s
major joints, although only four of the markers are pertinent to the
current questions: those on the hips and shoulders. The exact
three-dimensional coordinates of each marker were recorded (expressed in millimeters; sampling rate " 120 Hz). For each trial
(two speeds), targets began walking on the treadmill. After the
target acclimated to the speed, we began recording digital video of
the target and measuring the target’s body motion. The onset of the
video and motion recordings was synchronized.
From the digital video files, we prepared 32 stimuli: 4 targets
were in each cell of Sex (male, female) $ Sexual Orientation (gay,
straight) $ Speed (1, 2). First we cut 10-s video clips from the
longer video stream. These clips were transformed into dynamic
figural outlines using the Find Edges feature in Adobe Premier.
This technique, common in recent studies of the perception of
nonverbal behavior, yields dynamic images that retain the outlines
of the individuals in the image but that obscure many of the details
(e.g., color of clothing, skin, hair). Examples of these dynamic
outlines can be viewed in Supplemental Movie 2.
Procedure. Participants were recruited in small groups. After
the participants provided informed consent, we described how
stimuli were prepared. We explained to participants that they
would be providing judgments about a set of movies that depicted
real men and women who self-identified to be gay or straight and
that, as participants, their task was to accurately judge both the sex
and the sexual orientation of each target. We did not specify the
distribution of each type of stimulus within the set, and, in the two
cases in which participants asked, the experimenter stated that she
was unsure of the actual breakdown. In a preview phase, participants viewed each of the 32 stimuli, projected onto a screen at the
front of the testing room. During the testing phase, in which
stimuli were presented in a different random order, participants
categorized each target’s biological sex and sexual orientation
(separately) using boxes labeled male and female and heterosexual
and homosexual and judged the walkers’ masculinity and femininity (separately, in counterbalanced order) using visual-analog
scales. On completion, participants were thanked, fully debriefed,
and excused.

We used a three-pronged analytic approach for interpreting the
data that were collected in this study. First, we examined our
participants’ accuracy and errors using a traditional signal detection analysis (Swets, Tanner, & Birdsall, 1961). Then we explicated the relation of both actual and perceived sexual orientation to
a subset of body cues, including both body shape and motion,
using a Brunswikian lens model (Brunswik, 1943, 1955). Finally,
we examined, using the regression technique described previously
in this article, whether the presence of gender-atypical body motion led to accuracy or error when participants judged the sexual
orientation of others.
Categorization accuracy. First we examined whether our participants accurately categorized the sexual orientation of each
target. For gay targets, accurate categorization was coded as a hit
and erroneous categorization was coded as a miss; for straight
targets, accurate categorization was coded as a correct rejection
and erroneous categorization was coded as a false alarm. Participants’ overall accuracy was modest (55.02% hits or correct rejections collapsed across targets and participants; see Table 2). Although imperfect, judgments were significantly above chance (i.e.,
50%), one-sample t(111) " 5.529, p # .0001, indicating that our
stimuli must have displayed cues that were diagnostic of the
targets’ sexual orientation.
Next we examined whether participants were differentially sensitive to cues, whatever they may be, in male and female targets.
Using the rate of hits and false alarms, we computed d% for each
participant’s judgments of male and female targets (separately).
Then we compared the average d% for male versus female targets
using a matched-sample t test. Relative to judgments of female
targets, judgments of male targets proved to be more sensitive to
cues that convey sexual orientation, t(111) " 8.20, p # .0001
(Ms " !0.09 and 0.70, respectively). Although the d% for judgments of women is negative, its direction should be interpreted
with caution, as it did not differ significantly from 0, one-sample
t(111) " !1.32, ns. Additionally, participants were considerably
more conservative when categorizing the sexual orientation of men
relative to women, and this was evident in measures of both the
criterion to compel a homosexual categorization and &, an index of
response bias (see Stanislaw & Todorov, 1999), ts(111) " 11.67
and 8.97, respectively, both ps # .0001; Mcriterions " 0.68 and 0.15
and M&s " 1.77 and 1.00 for male and female targets, respectively.

Table 2
Accuracy and Error in Participants’ Sexual Orientation
Judgments in Study 3
Targets’ sexual orientation
Gay

Straight

Target

Hits

Misses

C.R.

F.A.

Male
Female
Overall

38.25%
43.05%
40.63%

61.75%
56.95%
59.37%

84.66%
53.84%
69.22%

15.34%
46.16%
30.78%

Note. Average rates of hits, misses, correct rejections (C.R.), and false
alarms (F.A.) were collapsed across targets and participants.

328

JOHNSON, GILL, REICHMAN, AND TASSINARY

This implies that observers demanded a substantially stronger cue
to compel a gay categorization for male relative to female targets.
These results suggest that observers are sensitive to cues that
convey the sexual orientation of men but that they are relatively
less sensitive to the cues that convey the sexual orientation of
women. Although it is a first step in understanding body cues and
the accuracy of social perceptions, this approach is mute with
respect to which cues convey (or do not convey) the sexual
orientation of others.
Diagnosticity and potency of motion and morphology. We
used two lens model analyses to examine the relations between
specific body cues and both actual and perceived sexual orientation.3 The lens models estimated the diagnosticity (or ecological
validity) of body cues for actual sexual orientation, the potency of
body cues (or utilization validity) for average perceived sexual
orientation, and the relation between actual and perceived sexual
orientation.
First, we calculated indices of body cues from both morphological measurements and three-dimensional coordinates of hip and
shoulder motion. We calculated the WHR of each target using the
circumference measurements for the waist and hips. We computed
the average range of motion in millimeters for the hips and
shoulders of each target along three dimensions: (a) average lateral
displacement of hip or shoulder markers, or side-to-side motion;
(b) average vertical displacement of hip or shoulder markers, or
up-and-down motion; and (c) average front and back displacement
of hip or shoulder markers. Together, these yielded seven unique
body cues.
For descriptive purposes, we first computed the zero-order correlation between each cue and actual and perceived sexual orientation (see Figure 4A). For male targets, several aspects of these
correlations are noteworthy. First, the correlations between each
individual cue and actual and perceived sexual orientation share
the same sign and are largely comparable in magnitude. This
pattern suggests that, at least at some level, observers were attuned
to the cues that conveyed the sexual orientation of male targets, an
implication that we examine directly via the lens model equation.
Second, a few of the body cues showed strong relations between
actual and perceived sexual orientation. A greater range of vertical
motion in the shoulders and hips predicted both actual and perceived homosexual sexual orientation in men, and higher WHRs
predicted both actual and perceived heterosexual sexual orientation in men.
Next we computed the cues’ diagnosticity for men’s actual
sexual orientation (i.e., ecological validity, Re) and potency
for men’s perceived sexual orientation (i.e., utilization validity,
Rs; see Table 3). When considered as a set, the seven body
cues proved to be highly predictive of actual sexual orientation,
Re " .782, and also highly consistent for average perceived
sexual orientation, Rs " .971. Finally, what was apparent from
a visual inspection of the correlations—that observers were
appropriately using cues that were indicative of sexual orientation—was borne out in the relation between actual and perceived sexual orientation (i.e., achievement), ra " .620.4 Thus,
not only were body cues diagnostic of men’s sexual orientation,
they were also potent to engender accurate perceptions among
observers.

A decidedly different picture emerged, however, for the perception of female targets. We again began by computing the zeroorder correlation between each cue and actual and perceived
sexual orientation (see Figure 4B). Although some relations between each individual cue and actual and perceived sexual orientation share the same sign and magnitude, a considerable amount
of variability was also evident. Of the three strongest predictors of
actual sexual orientation (i.e., lateral shoulder motion and vertical
hip motion both independently predicting heterosexual sexual orientation and larger WHR predicting homosexual sexual orientation), none of these relations were potent for perceptions, and two
of the three even showed opposite signs for diagnosticity and
potency. This suggests that not only were observers failing to fully
exploit the cues that were most diagnostic of a target’s sexual orientation, but when they did use the cues, observers were prone to
misperceive the targets’ sexual orientation. The sole exception to this
pattern emerged for frontal shoulder and hip motion, the two cues that
3

We thank an anonymous reviewer for recommending this descriptive
analytic approach. We used Tucker’s (1964) lens model equation to estimate diagnosticity and potency (see also Stewart, 2001). Although useful
for descriptive purposes, this approach has limitations given the nature of
our data. Because actual sexual orientation was binary and average perceived sexual orientation was theoretically continuous, albeit nonlinear in
reality, this approach did not meet the assumptions of the linear regressions
that are used to estimate the lens model equation. Consequently, our intent
in using the lens model is primarily descriptive, not inferential, indicative
of direction in a nonparametric sense (Darlington, 1990, pp. 370 –372).
That said, because the concerns regarding the assumptions of linear regression differentially affected the diagnosticity side of the lens model (i.e.,
the prediction of actual sexual orientation), we ran separate logistic regression analyses to confirm that the overall pattern of results for each component remained unchanged. These analyses corroborated the findings of
the linear regressions, both at the level of each individual cue (in both
direction and magnitude) and in the set of cues predicting sexual orientation. For male targets, the individual coefficients were as follows: for
lateral hip, B " 0.008, SE " 0.025, odds ratio (OR) " 1.008; for vertical
hip, B " 0.167, SE " 0.089, OR " 1.182; for frontal hip, B " 0.002, SE "
0.025, OR " 1.002; for lateral shoulders, B " !0.003, SE " 0.019, OR "
0.997; for vertical shoulders, B " 0.167, SE " 0.089, OR " 1.182; for
frontal shoulders, B " !0.025, SE " 0.020, OR " 0.976; and for WHR,
B " !64.56, SE " 38.73, OR " 0.000. Taken together, the set of body
cues were diagnostic of men’s sexual orientation, '2(7) " 22.18, p # .01,
and resulted in 100% categorization. For female targets, the individual
coefficients were as follows: for lateral hip, B " !0.078, SE " 0.040,
OR " 0.925; for vertical hip, B " !0.093, SE " 0.067, OR " 0.911; for
frontal hip, B " !0.021, SE " 0.027, OR " 0.979; for lateral shoulders,
B " !0.050, SE " 0.036, OR " 0.951; for vertical shoulders, B "
!0.196, SE " 0.128, OR " 0.822; for frontal shoulders, B " !0.021,
SE " 0.027, OR " 0.979; and for WHR, B " 116.514, SE " 78.464,
OR " 3.9950. Thus, we found similar estimates, in both direction and
magnitude, for the diagnosticity of cues when we used analyses that are
better suited for binary dependent measures. Moreover, this is but one
piece of a three-pronged analytic approach—signal detection, lens model,
and multilevel regression—that provides convergent evidence. Signal detection analysis has been used to augment a lens model analysis of binary
data in prior empirical investigations (Szucko & Kleinmuntz, 1981). We
therefore feel confident that when combined with our other analytic approaches, the lens model is a useful, if imperfect, descriptive framework to
understand both the diagnosticity and the potency of body cues.
4
We used the following lens model equation (Tucker, 1964; see also
Stewart, 2001): ra ! GReRs " C !1 # Rs2 ! !1 # Re2 .
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Figure 4. Lens model diagrams depicting relations between actual and perceived sexual orientation of male
targets (A) and female targets (B) in Study 3. Numbers immediately adjacent to each body cue show zero-order
correlations between the cue and actual and perceived sexual orientation (left and right, respectively). Bracketed
coefficients reflect diagnosticity (left) and potency (right) for the set of cues. Finally, achievement is noted at the
bottom of each diagram in arch.

were least diagnostic of the set. For these cues, a greater range of
motion predicted both actual and perceived heterosexual orientation.
We also computed the cues’ diagnosticity for actual sexual
orientation (i.e., Re) and potency for perceived sexual orientation (i.e., Rs) for female targets (see Table 3). When considered
as a set, the seven body cues proved to be highly predictive of
women’s actual sexual orientation, Re " .967, and, perhaps
surprisingly, also highly consistent for average perceived sexual
orientation, Rs " .885. Yet what was apparent from the inspection of the correlations—that observers were missing and in
some cases misusing cues that were indicative of sexual orientation—was borne out in the relation between actual and per-

ceived sexual orientation (i.e., achievement), ra " !.161. Thus,
although women’s sexual orientation was reliably predicted by
body cues and body cues engendered consistent perceptions of
sexual orientation, the diagnosticity and potency of these cues
did not align, leading observers to frequently misperceive the
sexual orientation of the women.
In sum, the lens model analysis suggests that body cues are
diagnostic of sexual orientation for both men and women, yet they
compel accurate perceptions for male targets only. This finding
corroborates the effects described in our signal detection analysis
of participants’ accuracy. However, although the lens model approach succinctly characterizes the diagnosticity and potency of
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Re

Rs

C

Male
Female

.782
.967

.971
.885

.438
.147

G
.732
!.208

ra
.620
!.161

Note. Re " the multiple correlation between cues and actual sexual
orientation; Rs " the multiple correlation between cues and the average
perceived sexual orientation; C " the correlation between the residuals in
the two multiple regression models; G " the correlation between the
predicted scores from the two regression models; ra " the index of
achievement computed using the lens model equation.

these cues for both actual and perceived sexual orientation, this
approach is not designed to explicate the specific role of gender
typicality (or lack thereof) of body motion for judgments. To better
understand how the gender typicality of body motion affected
accuracy, we isolated one gendered cue—lateral body motion—
and examined whether the gender typicality of this motion was
sufficient to predict accurate perceptions.
Atypicality and perception accuracy. Although all of the motion cues that were included in our lens models are likely to be
sexually dimorphic, we chose to restrict this analysis to a linear
index of relative lateral motion in the shoulders and hips. This
decision stemmed from both theoretical and practical considerations. First, lateral motion has been described to convey attitudinal aspects of gait as opposed to structural ones (Pollick et al.,
2005; Runeson & Frykholm, 1983) and has been found to be
sexually dimorphic (Cutting, Proffit, & Kozlowski, 1978). Second,
this motion most closely mirrors the body motions that were
modeled in the animations used in Studies 1 and 2: relative motion
of the shoulders and hips. Consequently, this measure was promising for determining the validity the effects described in our prior
two studies. Finally, the perspective from which our stimuli were
recorded made this the most visually salient motion to observers.
Given these theoretical and practical considerations, we operationalized an index of gendered body motion—from masculine to
feminine— by subtracting the range of shoulder motion from the
range of hip motion. Thus, positive values implied a more feminine motion that consisted of relatively more hip than shoulder
motion, and negative values implied a more masculine motion that
consisted of relatively more shoulder than hip motion. Because
these two measures are highly correlated, r " .868, p # .01, this
subtractive measure had the additional benefit of eliminating the
overall lateral body motion for each target, thus focusing this
measure exclusively on the gender-typical dimension of gait (i.e.,
whether there is relatively more motion in the shoulders or hips).
As a manipulation check, we confirmed that this was, in fact, the
case. We regressed walk motion onto perceived gender typicality
(a reflection of perceived masculinity averaged with perceived
femininity) using the same regression technique that was used in
Studies 1 and 2 (to control for the nesting of stimuli within
participants). As predicted, our index of gendered body motion
predicted perceived gender typicality, B " 0.0443, SE " 0.0019,
z " 22.83, p # .01. These effects parallel the percepts that emerge

Discussion
The findings of our three-pronged analytic approach both replicated and extended the effects described in Studies 1 and 2. First,
we corroborated our claim that gendered body motion influences
the perceptions of sexual orientation, and we extended this basic
pattern to predict the accuracy of perceptions. Specifically, gender-
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from the range of motion cues in our animated stimuli. Moreover,
the predicted values of perceived gender typicality for body motions that were (1 standard deviation away from the mean of our
gendered motion index predicted a decidedly masculine percept
for a high degree of shoulder motion (Ŷ " !0.68) and a decidedly
feminine percept for a high degree of hip motion (Ŷ " 0.74). Thus,
given both the theoretical rationale and the empirical justification
for doing so, we feel confident that our measure of gendered body
motion is sound.
We examined whether the gender typicality of body motion
predicted accuracy, coded numerically (0.5 " hits and correct
rejections, !0.5 " misses and false alarms). We regressed accuracy onto motion, target sex, and the interaction using the same
regression technique described previously. Overall, observers were
more accurate when judging the sexual orientation of men, which
resulted in a significant main effect for target sex, B " !0.641,
SE " 0.078, p # .0001, but this accuracy varied with walk motion,
interaction B " !0.021, SE " 0.004, p # .0001 (see Figure 5).
When judging the sexual orientation of men, observers were more
accurate when targets walked with more hip than shoulder movement, simple B " 0.0096, SE " 0.002, p # .0001. When judging
the sexual orientation of women, however, observers were more
accurate when targets walked with more shoulder than hip movement, B " !0.011, SE " 0.004, p # .005. Thus, for judgments of
both male and female targets, gender-atypical body motion predicted greater accuracy in judgments of sexual orientation.

Percent Accuracy for SO Judgment

Table 3
Parameters Used to Calculate the Index of Agreement in the
Lens Model Equations of Male and Female Targets in Study 3

40

Men
Women

35
30

More Shoulder

More Hip

Relative Motion
Figure 5. Accuracy of perceived sexual orientation (SO) as a function of
target sex and walk motion. Regression lines were plotted using (1
standard deviation from the mean walk motion and using coded target sex
(i.e., male" !0.5; female " 0.5). Chance responding is 50%.
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atypical motion (i.e., hip sway exhibited by men and shoulder
swagger exhibited by women) compelled more accurate perceptions of both men’s and women’s sexual orientations. Additionally, we found that although the body’s shape and motion are
equally diagnostic of sexual orientation for men and women, the
cues appear to be frequently misinterpreted in female targets,
resulting in lower sensitivity in our signal detection analysis and
lower achievement (negative, in fact) in our lens model analysis.
These findings mirror what we observed in Study 1: a substantially
stronger effect of gender atypicality for the perception of male
targets than for female targets. Moreover, because the first studies
used computer animations as stimuli, this replication allays a
concern that our effects may have been artifactual, triggered by the
carefully crafted stimuli but irrelevant in real-life interactions.
Indeed, the results of Study 3 suggest that this is not the case.
These findings also provide a critical extension to our previous
findings. Studies 1 and 2 focused exclusively on how the typicality
of body shape and motion affect social judgments. In Study 3, we
established that this typicality also portends accuracy in social
judgments. Observers used the typicality of body motion to judge
sexual orientation, and this reliance appears to have been warranted. Indeed, as walk motion became increasingly atypical for a
target (i.e., more hip than shoulder motion among men and more
shoulder than hip motion among women), judgments of sexual
orientation were more accurate. This also means, however, that the
more gender typical a target’s gait, the less likely observers are to
accurately discern his or her sexual orientation. To the extent that
observers adopt the heuristic “gender-atypical motion indicates
homosexuality,” they are likely to be accurate. However, if they
adopt the natural opposite heuristic, “gender-typical motion indicates heterosexuality,” they are likely to err.

General Discussion
The information, as well as the sign through which it is conveyed, is
reflexive and embodied; that is, it is conveyed by the very person it is
about, and conveyed through bodily expression in the immediate
presence of those who receive the expression. (Goffman, 1963, p. 43)

In three studies, we specified how observers received embodied
cues and used them to inform judgments of sexual orientation.
Gender typicality, in both body shape and body motion, proved to
be an important determinant of perceived sexual orientation.
Gender-typical combinations of body shape and body motion were
more likely to be judged heterosexual, and gender-atypical combinations were more likely to be judged homosexual. This pattern
obtained for animated stimuli (Studies 1 and 2) and real human
stimuli (Study 3). Which cue—shape or motion— carried more
weight in one’s judgment depended on whether the target was
male or female (Study 1). Although both types of cues were
diagnostic of the actual sexual orientation of the targets, the ability
to extract meaningful and reliable information from a dynamic
video was substantially greater for male targets than for female
targets (Study 3). Finally, as the gender atypicality of our stimuli
increased, judgments of sexual orientation became more accurate.
These findings inform a growing literature centered on how body
cues affect person construal, specifically with respect to sexual
orientation.
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Our approach remains mute regarding the origin of the embodied cues that portend sexual orientation, yet their validity as a
foundation for judging the sexual orientation of others appears
well-founded. In our studies, gender-atypical body motion, compared with gender-typical body motion, led to greater accuracy in
perceptions of sexual orientation. In others’ research (e.g., Ambady et al., 1999), body cues appear to expose one’s sexual
orientation and imply that observers’ tacit assumptions are, to a
certain extent, warranted.

Gendered Bodies and Biological Bases for Perceiving
Sexual Orientation
We found that body shape alone affected sexual orientation
judgments of animations that were judged to be women but not
those that were judged to be men. Similarly, the diagnosticity of
body shape for actual sexual orientation was larger among female,
relative to male, targets in Study 3, even though the range of WHR
was highly restricted in our stimulus sample. These patterns may
have emerged, in part, because both body shape and sexual orientation share heritability patterns among women. Indeed, research
has found strong familial effects and/or heritability estimates for
sexual orientation generally (Bailey & Pillard, 1991; Bailey, Pillard, Neale, & Agyei, 1993), but the effects are particularly pronounced among women (Kirk et al., 2000). Similarly, body shape
appears to be more highly heritable in women than men (Schousboe et al., 2003). And a higher WHR and greater levels of testosterone are common among self-identified butch lesbians (Singh et
al., 1999). Thus, given ample variability in body shape across a set
of stimuli, observers may rely on body shape to discern the sexual
orientation of women because it is both heritable and diagnostic
(cf. Allport & Vernon, 1933).
In comparison, body shape was less diagnostic of men’s sexual
orientation, and the cue was used less in perceptions of walkers
that were androgynous in all respects other than body shape and
motion. Why body shape is less diagnostic for judgments of men’s
sexual orientation is not clear, but we can speculate. It may be that
body shape is simply not diagnostic of men’s sexual orientation.
Unlike women, men’s sexual orientation and childhood gender
nonconformity are only modestly heritable (Kirk et al., 2000;
Knafo et al., 2005). Although men’s body shape is moderately
heritable (Schousboe et al., 2003), no shape differences have been
documented for different populations of men, and our sample is
not of sufficient size to establish such differences, even if they do
exist. That said, it is clearly not the case that body shape is entirely
nondiagnostic of men’s sexual orientation. Body shape was diagnostic of both men’s and women’s sexual orientations (atypical
WHRs for a target’s sex tended to indicate the target was homosexual), but the effect was stronger for female targets than for male
targets. Thus, it may be that body shape simply does not covary
with sexual orientation to the same extent among men as it does
among women. To be sure, additional research is required to
examine this possibility.

Walking to Communicate and the Production of Gendered
Gait
Body motion affected our participants’ perceptions of both
men’s and women’s sexual orientations, although the effect was
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substantially larger for judgments of men. The extent to which gait
reveals sexually dimorphism (e.g., Cutting et al., 1978) in body
shape versus socially learned gender roles (e.g., S. L. Bem, 1993)
remains unclear, but few would disagree that gait is more malleable than body shape. Thus, when judging sexual orientation, observers rely on cues that can be displayed electively, such as
mannerisms and walk motion, and that are deemed diagnostic at a
social but not necessarily at a biological level. Indeed, expressive
movements do covary with stable individual differences such as
sex role (Frable, 1987), and our data suggest that this determines
accuracy levels in sexual orientation judgments. This reliance on
volitional atypicality to discern sexual orientation may be challenged in the coming years. Some anecdotal evidence suggests that
cues that were once exclusive to gay men are increasingly being
adopted by straight men, leading to new terms such as metrosexual
and gay vague (Colman, 2005).
It is interesting that the effect of atypical walk motion was
substantially larger for judgments of men, and this asymmetry may
have arisen for several reasons. First, this asymmetry may have
obtained for functional reasons. Female targets that are perceived
to be homosexual tend to be atypical in two ways: They move in
characteristically masculine ways and they have larger WHRs. A
woman’s atypicality, therefore, may be attributed to her morphology instead of her motion, but this is unlikely to happen for men.
Instead, a man who is moving his male-typical body in a feminine
manner must overcome the gait dictated by his morphology to
produce this errant combination. Consequently, as a baseline, a
man’s atypical gait may carry greater weight than a woman’s
atypical gait in judging sexual orientation, a possibility that is
consistent with our findings that observers use the body’s shape to
discern the sexual orientation of women but not men.
Second, gender-atypical motion may carry more weight for
judgments of men because hip and shoulder motion may differ in
the extent to which they specify femininity and masculinity, respectively. Said differently, hip sway may be more feminine than
shoulder swagger is masculine. This possibility entails that femininity ratings of hip sway will be higher than the comparable
masculinity ratings of shoulder swagger. Indeed, data from Study
1 confirm this to be the case. Masculinity ratings of moderate
shoulder swagger were lower than femininity ratings of the moderate hip sway at an absolute level (Ms " 0.59 and 0.68, respectively). It is important to note that these two walk motions in
particular depict the actual gaits of men and women (i.e., Cutting
et al., 1978). These data suggest that hip sway is more sex typed
relative to shoulder swagger.
Finally, hip sway, because it is associated with femininity, may
be less valued than masculine shoulder swagger in an androcentric
society (S. L. Bem, 1993). According to S. L. Bem, what is
masculine defines the societal standard, and what is feminine is
viewed as an “inferior departure or deviation” (S. L. Bem, 1993, p.
42) from that ideal. Consequently, when women exhibit genderatypical motions, they may be viewed as striving to reach a societal
ideal; when men adopt gender-atypical motions, in contrast, they
may be viewed as departing from the ideal, an inconsistency in
need of reconciliation—and perceived sexual orientation changes
accordingly. Women’s movement toward economic and societal
parity has widened the latitude of acceptable roles for women at
the same time that it has narrowed the latitude of acceptable roles
for men.

In sum, gender-atypical motion may exert greater impact on
sexual orientation judgments of men because (a) it is unlikely to be
attributed to structural mediation, (b) it is more sex typed in
general (and therefore perceived to be more gender atypical), and
(c) it is viewed as a departure from a societal ideal in need of an
explanation.
We opened this article by asking two simple questions: If we
don’t ask, how can we tell? And if we can tell, are we accurate?
We found that the perception of sexual orientation rests, at least in
part, on the perception of the body’s shape and motion. People
appreciate the stability of these cues, and they use them to discern
the sexual orientation of others.

References
Aberson, C. L., Swan, D., & Emerson, E. P. (1999). Covert discrimination
against gay men by U.S. college students. Journal of Social Psychology,
139, 323–334.
Allport, G. W., & Vernon, P. E. (1933). Studies in expressive movement.
New York: Macmillan.
Ambady, N., Hallahan, M., & Conner, B. (1999). Accuracy of judgments
of sexual orientation from thin slices of behavior. Journal of Personality
and Social Psychology, 77, 538 –547.
Anthill, J. R. (1987). Parents’ beliefs and values about sex roles, sex
differences, and sexuality: Their sources and implications. In P. Shaver
& C. Hendrick (Eds.), Sex and gender: The review of personality and
social psychology (Vol. 7, pp. 294 –328). Thousand Oaks, CA: Sage.
Archer, J. (1984). Gender roles as developmental pathways. British Journal of Social Psychology, 23, 245–256.
Bailey, J. M., & Pillard, R. C. (1991). A genetic study of male sexual
orientation. Archives of General Psychiatry, 48, 1089 –1096.
Bailey, J. M., Pillard, R. C., Neale, M. C., & Agyei, Y. (1993). Heritable
factors influence sexual orientation in women. Archives of General
Psychiatry, 50, 217–223.
Bailey, J. M., & Zucker, K. J. (1995). Childhood sex-typed behavior and
sexual orientation: A conceptual analysis and quantitative review. Developmental Psychology, 31, 43–55.
Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable
distinction in social psychological research: Conceptual, strategic, and
statistical considerations. Journal of Personality and Social Psychology,
51, 1173–1182.
Bem, D. J. (1996). Exotic becomes erotic: A developmental theory of
sexual orientation. Psychological Review, 103, 320 –335.
Bem, S. L. (1993). The lenses of gender: Transforming the debate on
sexual inequality. New Haven, CT: Yale University Press.
Brunswik, E. (1943). Organismic achievement and environmental probability. Psychological Review, 50, 255–272.
Brunswik, E. (1955). Representative design and probabilistic theory in a
functional psychology. Psychological Review, 62, 193–217.
Carrol, L., & Gilroy, P. J. (2002). Role of appearance and nonverbal
behaviors in the perception of sexual orientation among lesbians and gay
men. Psychological Reports, 91, 115–122.
Colman, D. (2005, June 19). Gay or straight? Hard to tell. The New York
Times, p. 9.1.
Cutting, J. E. (1978). Generation of synthetic male and female walkers
though manipulation of a biomechanical invariant. Perception, 7, 393–
405.
Cutting, J. E., Proffit, D. R., & Kozlowski, L. T. (1978). A biomechanical
invariant for gait perception. Journal of Experimental Psychology: Human Perception and Performance, 4, 357–372.

SWAGGER, SWAY, AND SEXUALITY
Darlington, R. B. (1990). Regression and linear models. New York:
McGraw-Hill.
Diggle, P. J., Liang, K. Y., & Zeger, S. L. (1994). Analysis of longitudinal
data. Oxford, England: Oxford University Press.
Eibach, R., Libby, L. K., & Gilovich, T. (2003). When change in the self
is mistaken for change in the world. Journal of Personality and Social
Psychology, 84, 917–931.
Fagot, B. I. (1977). Consequences of moderate cross-gender behavior in
preschool children. Child Development, 48, 902–907.
Fagot, B. I., & Hagan, R. (1991). Observations of parent reactions to
sex-stereotyped behaviors: Age and sex effects. Child Development, 62,
617– 628.
Fagot, B. I., Leinbach, M. D., & O’Boyle, C. (1992). Gender labeling,
gender stereotyping, and parenting behaviors. Developmental Psychology, 28, 225–230.
Fiske, S. T., Cuddy, A. J. C., Glick, P., & Xu, J. (2002). A model of (often
mixed) stereotype content: Competence and warmth respectively follow
from perceived status and competition. Journal of Personality and
Social Psychology, 82, 878 –902.
Frable, D. E. S. (1987). Sex-typed execution and perception of expressive
movement. Journal of Personality and Social Psychology, 53, 391–396.
Frable, D. E. S., Platt, L., & Hoey, S. (1998). Concealable stigmas and
positive self-perceptions: Feeling better around similar others. Journal of
Personality and Social Psychology, 74, 909 –922.
Goffman, E. G. (1963). Stigma: Notes on the management of spoiled
identity. Englewood Cliffs, NJ: Prentice-Hall.
Golebiowska, E. A. (2003). When to tell? Disclosure of a concealable
group membership, stereotypes, and political evaluation. Political Behavior, 25, 313–337.
Gross, A. E., Green, S. K., Storck, J. T., & Vanyur, J. M. (1980).
Disclosure of sexual orientation and impressions of male and female
homosexuals. Personality and Social Psychology Bulletin, 6, 307–
314.
Herek, G. M. (1984). Beyond “homophobia”: A social psychological
perspective on attitudes toward lesbians and gay men. Journal of Homosexuality, 10, 1–21.
Higa, M. (1999). Perception based character modeling and animation.
Unpublished master’s thesis, Texas A&M University, College Station.
Johnson, K. J., & Tassinary, L. G. (2005). Perceiving sex directly and
indirectly: Meaning in motion and morphology. Psychological Science,
16, 890 – 897.
Johnson, K. J., & Tassinary, L. G. (2007). Compatibility of basic social
perceptions determines perceived attractiveness. Proceedings of the National Academy of Sciences, USA, 104, 5246 –5251.
Kerrigan, D. C., Todd, M. K., & Della Croce, U. (1998). Gender differences in joint biomechanics during walking: Normative study in young
adults. American Journal of Physical Medicine and Rehabilitation, 77,
2–7.
Kirk, K. M., Bailey, J. M., Dunne, M. P., & Martin, N. G. (2000).
Measurement models for sexual orientation in a community twin sample.
Behavior Genetics, 30, 345–356.
Knafo, A., Iervolino, A. C., & Plomin, R. (2005). Masculine girls and
feminine boys: Genetic and environmental contributions to atypical
gender development in early childhood. Journal of Personality and
Social Psychology, 88, 400 – 412.
Kunda, Z., Sinclair, L., & Griffin, D. (1997). Equal ratings but separate
meanings: Stereotypes and the construal of traits. Journal of Personality
and Social Psychology, 72, 720 –734.
Lippa, R. (1983). Sex typing and the perception of body outlines. Journal
of Personality, 51, 667– 682.
Martin, C. L. (1990). Attitudes about children with nontraditional and
traditional gender roles. Sex Roles, 22, 151–165.

333

McCreary, D. R. (1994). The male role and avoiding femininity. Sex Roles,
31, 517–531.
McLaughlin, T. (1994). The expression of gender in synthetic actors:
Modeling and motion control over invariant perceptual cues leading to
gender recognition. Unpublished master’s thesis, Texas A&M University, College Station.
Murray, M. P. (1967). Gait as a total pattern of movement. American
Journal of Physical Medicine, 46, 290 –333.
Murray, M. P., Drought, A. B., & Kory, R. C. (1964). Walking patterns of
normal men. Journal of Bone and Joint Surgery, 46, 335–360.
Murray, M. P., Kory, R. C., & Sepic, S. B. (1970). Walking patterns of
normal women. Archives of Physical Medicine and Rehabilitation, 51,
637– 650.
Mustanski, B. S., Chivers, M. L., & Bailey, J. M. (2002). A critical review
of recent biological research on human sexual orientation. Annual Review of Sex Research, 13, 89 –140.
Nichols, C. L. (2004). Gaydar: Eye-gaze as identity recognition among gay
men and lesbians. Sexuality and Culture, 8, 60 – 86.
Pollick, F. E., Kay, J. W., Heim, K., & Stringer, R. (2005). Gender
recognition from point-light walkers. Journal of Experimental Psychology: Human Perception and Performance, 31, 1247–1265.
Rieger, G. (2004). Misfit and benefit: Sex atypicality and attractiveness in
homosexual and heterosexual people. Unpublished master’s thesis,
Northwestern University, Evanston, IL.
Rieger, G. (2006). The stickiness of sex atypicality: Movies of homosexual
people from childhood and adulthood. Unpublished doctoral thesis,
Northwestern University, Evanston, IL.
Rieger, G., Linsenmeier, J. A. W., Gygax, L., & Bailey, J. M. (in press).
Sexual orientation and childhood sex atypicality: Evidence from home
movies. Child Development.
Runeson, S., & Frykholm, G. (1983). Kinematic specification of dynamics
as an informational basis for person-and-action perception: Expectation,
gender recognition, and deceptive intention. Journal of Experimental
Psychology: General, 112, 585– 615.
Sandnabba, N. K., & Ahlberg, C. (1999). Parents’ attitudes and expectations about children’s cross-gender behavior. Sex Roles, 40, 249 –
263.
Schousboe, K., Willemsen, G., Kyvik, K. O., Mortensen, J., Boomsma,
D. I., Cornes, B. K., et al. (2003). Sex differences in heritability of MBI:
A comparative study of results from twin studies in eight countries. Twin
Research, 6, 409 – 421.
Shelp, S. G. (2002). Gaydar: Visual detection of sexual orientation among
gay and straight men. Journal of Homosexuality, 44, 1–14.
Singh, D., Vidaurri, M., Zambarano, R. J., & Dabbs, J. M., Jr. (1999).
Lesbian erotic role identification: Behavioral, morphological, and hormonal correlates. Journal of Personality and Social Psychology, 76,
1035–1049.
Sirin, S. R., McCreary, D. R., & Mahalik, J. R. (2004). Differential
reactions to men and women’s gender role transgressions: Perceptions of
social status, sexual orientation, and value dissimilarity. Journal of
Men’s Studies, 12, 119 –132.
Stangor, C., Lynch, L., Duan, C., & Glass, B. (1992). Categorization of
individuals on the basis of multiple social features. Journal of Personality and Social Psychology, 62, 207–281.
Stanislaw, H., & Todorov, N. (1999). Calculation of signal detection theory
measures. Behavior Research Methods, Instruments, and Computers, 31,
137–149.
Stewart, T. R. (2001). The lens model equation. In K. R. Hammond & T. R.
Stewart (Eds.), The essential Brunswik: Beginnings, explications, applications (pp. 357–362). New York: Oxford University Press.
Swets, J. A., Tanner, W. P., Jr., & Birdsall, T. G. (1961). Decision
processes in perception. Psychological Review, 68, 301–340.

334

JOHNSON, GILL, REICHMAN, AND TASSINARY

Szucko, J. J., & Kleinmuntz, B. (1981). Statistical versus clinical lie
detection. American Psychologist, 36, 488 – 496.
Troje, N. F. (2002). Decomposing biological motion: A framework for
analysis and synthesis of human gait patterns. Journal of Vision, 2,
371–387.
Tucker, L. R. (1964). A suggested alternative formulation in the developments by Hursch, Hammond, and Hursch, and by Hammond, Hursch,
and Todd. Psychological Review, 71, 528 –530.
Unger, R. K. (1979). Toward a redefinition of sex and gender. American
Psychologist, 34, 1085–1094.

Unger, R. K., & Crawford, M. (1993). Commentary: Sex and gender: The
troubled relationship between terms and concepts. Psychological Science, 4, 122–124.
Walker, P., & Antaki, C. (1986). Sexual orientation as a basis for categorization in recall. British Journal of Social Psychology, 25, 337–339.

Received August 22, 2005
Revision received February 23, 2007
Accepted March 2, 2007 "

New Editors Appointed, 2009 –2014
The Publications and Communications Board of the American Psychological Association announces the appointment of six new editors for 6-year terms beginning in 2009. As of January 1,
2008, manuscripts should be directed as follows:
● Journal of Applied Psychology (http://www.apa.org/journals/apl), Steve W. J. Kozlowski,
PhD, Department of Psychology, Michigan State University, East Lansing, MI 48824.
● Journal of Educational Psychology (http://www.apa.org/journals/edu), Arthur C. Graesser,
PhD, Department of Psychology, University of Memphis, 202 Psychology Building, Memphis,
TN 38152.
● Journal of Personality and Social Psychology: Interpersonal Relations and Group Processes
(http://www.apa.org/journals/psp), Jeffry A. Simpson, PhD, Department of Psychology,
University of Minnesota, 75 East River Road, N394 Elliott Hall, Minneapolis, MN 55455.
● Psychology of Addictive Behaviors (http://www.apa.org/journals/adb), Stephen A. Maisto,
PhD, Department of Psychology, Syracuse University, Syracuse, NY 13244.
● Behavioral Neuroscience (http://www.apa.org/journals/bne), Mark S. Blumberg, PhD, Department of Psychology, University of Iowa, E11 Seashore Hall, Iowa City, IA 52242.
● Psychological Bulletin (http://www.apa.org/journals/bul), Stephen P. Hinshaw, PhD, Department of Psychology, University of California, Tolman Hall #1650, Berkeley, CA 94720.
(Manuscripts will not be directed to Dr. Hinshaw until July 1, 2008, as Harris Cooper will
continue as editor until June 30, 2008.)
Electronic manuscript submission: As of January 1, 2008, manuscripts should be submitted
electronically via the journal’s Manuscript Submission Portal (see the website listed above with
each journal title).
Manuscript submission patterns make the precise date of completion of the 2008 volumes
uncertain. Current editors, Sheldon Zedeck, PhD, Karen R. Harris, EdD, John F. Dovidio, PhD,
Howard J. Shaffer, PhD, and John F. Disterhoft, PhD, will receive and consider manuscripts through
December 31, 2007. Harris Cooper, PhD, will continue to receive manuscripts until June 30, 2008.
Should 2008 volumes be completed before that date, manuscripts will be redirected to the new
editors for consideration in 2009 volumes.

